Abstract The recently developed India State Hunger Index 2008 highlights the continuing sorry state of hunger in India, and shows that children underweight makes the largest contribution to hunger index scores for most of India. In this article, we apply an assessment framework developed by the Mainstreaming Nutrition Initiative to understand three dimensions of child undernutrition in India: (1) the biological/ epidemiological aspects of the nutrition situation, (2) the programmatic interventions and environment and (3) the sociopolitical environment for nutrition. We conduct this assessment for three states in India, each of which offers a distinct typology: (a) Bihar, an extremely poor northern state with high levels of undernutrition; (b) Karnataka, a southern state with high economic growth, but high child undernutrition rates; (c) Tamil Nadu, a southern state portrayed as an example of successful health and nutrition programming, but with rates of undernutrition that are still very high.
Introduction
The recently developed India State Hunger Index 2008 (Menon et al. 2008b ) and other analyses (Deaton and Drèze 2009) highlight the continuing sorry state of hunger in India. Despite concern among policymakers, effective solutions have been slow to emerge even although lessons abound from other countries (von Braun et al. 2008 ) and within India (Dubowitz et al. 2007; Baqui et al. 2008) .
Recent literature in health policy and nutrition (Shiffman 2007; Shiffman and Smith 2007; Bryce et al. 2008) suggests that solutions for public health problems have not been adopted at the needed scale and intensity because of competing priorities, and a lack of consensus and clarity among key stakeholders. In India, as elsewhere, progress is affected by divergent perspectives within the nutrition community and added imperatives from legal interventions. Divergent perspectives often arise because diagnoses of the problem, and subsequent solutions, are seen from specific points of view rather than a more encompassing view (Pelletier 2001) .
In this article, we apply an assessment framework developed by the Mainstreaming Nutrition Initiative (Menon et al. under review) to understand undernutrition in three states in India -Bihar, Karnataka and Tamil Nadu. The assessment framework enables a comprehensive analysis of three distinct, but interrelated dimensions of the nutrition problem: (1) the biological/epidemiological aspects of the nutrition situation, (2) the programmatic interventions and environment and (3) the sociopolitical environment for nutrition. This framework recognises and stresses that the domains are interlinked. It also suggests that the sociopolitical domain often underlies the other two domains by influencing not just how nutrition problems and proposed solutions to those problems are framed and perceived (Kingdon 1995) , but also how policy development and implementation is perceived and acted upon in a given context.
(ICDS) programme, is possibly the largest nutrition initiative in the world. It seeks to provide an integrated set of services to preschool children (below 6 years), pregnant women and nursing mothers, and has a current budget close to US$1.5 billion per year. The programme is implemented through village-based childcare centres, referred to as anganwadis, which are run by community volunteers who receive a modest remuneration. The programme's goals are ambitious, but its effectiveness at addressing undernutrition has been constrained due to a variety of factors relating to design, implementation and governance, among others (Gragnolati et al. 2005) . Given the investments in the ICDS programme as a platform for addressing undernutrition, we focus much of our analysis on this programme.
Patterns of undernutrition in India and the three states
Since stunting and wasting are distinct manifestations of undernutrition, while underweight is non-specific, we focus our analysis on stunting and wasting. The NFHS-II and NFHS-III data (Table 1) shows that although stunting rates declined in Bihar between 1998-9 and 2005-06, they remained largely static in Karnataka, and decreased somewhat less in Tamil Nadu than in Bihar. Over the same period, wasting increased in Bihar, decreased substantially in Karnataka and did not change in Tamil Nadu. An initial empirical analysis of preliminary NFHS-III data (Nair 2007) suggests that variability in trends across states is explained largely by maternal age and early breast-feeding, but does not explore other programmatic or policy reasons.
The NFHS-III report shows that stunting and underweight increase rapidly in the first two years of life, while wasting remains largely constant. Stunting among children 18-24 months of age is almost triple the rate of stunting among infants 0-3 months of age, indicating a large postnatal contribution to stunting. Here, we analyse the co-occurrence of stunting and wasting in the same child, and find that stunting and wasting do not overlap greatly in terms of absolute prevalence (Figure 1 ) but that the cooccurrence also increases between birth and two years of age. The proportion of children neither stunted nor wasted declines over the first two years of life, such that among children 24-36 months of age, only about one-third of children are neither stunted nor wasted.
Taken together, this indicates that (1) intervention is needed in the first two years of life for the prevention of both stunting and wasting, and rehabilitation of severely wasted children; (2) interventions (likely maternal nutrition and low birth weight prevention) are needed to address very early wasting and stunting; (3) actions for preventing stunting might differ from those to manage the burden of wasting, particularly severe wasting.
Biological factors
We examine the immediate determinants of undernutrition using data from the third round of the National Family Health Survey (NFHS-III) dataset (IIPS and Macro International 2007) . Based on the current understanding of the drivers of poor nutrition among young children World Bank 2006) , we focus our analysis on diet quality, childhood illness and care-seeking for childhood illnesses among children under the age of 2 years (UNICEF 1990; Engle et al. 1999 ). An investigation of maternal undernutrition is outside the scope of this article. Table 2 presents an overview of the major known determinants of child undernutrition (UNICEF 1990; Engle et al. 1999) , focusing on determinants of (1) nutrition at birth, (2) nutrient intake among young children and (3) prevention and care of illness among young children. We also highlight some indirect determinants of child undernutrition. 
Direct determinants of nutrition
Nutrition at birth: In developing countries, nutrition at birth is influenced by maternal nutrition, use of antenatal care, age at conception and other factors. These indicators are worst off in Bihar with high levels of low maternal body mass index (BMI) and maternal anaemia, as well as low coverage and use of antenatal care. Antenatal care coverage is excellent in Tamil Nadu, reflecting the priority given to primary healthcare.
Nutrient intake:
Given the association between early child-feeding practices and the nutrient adequacy of children's diets Mourad et al. 2008; WHO 2008) , poor feeding practices are a major barrier to improved nutrition in India. Infant-feeding practices other than the consumption of sources of dairy in early childhood are poor in all three states, including abysmally low consumption of iron-rich foods, low frequency of feeding and low diet diversity.
Prevention and care of illness: Prevention and care for common childhood illnesses vary widely across the three states, with higher rates of immunisation, safe stool disposal and appropriate care during diarrhoea in Tamil Nadu and Karnataka compared with Bihar. That these indicators are still poor in well-performing states like Tamil Nadu, however, suggests that illness prevention and appropriate care are important for improving nutrition. 
Indirect determinants of nutrition
Even though per capita calorie deficiency levels are higher in Tamil Nadu and Karnataka than in Bihar (Menon et al. 2008a) , indicators like maternal literacy and poverty rates are the worst in Bihar. Women's status as proxied by their control over decisions are known to be associated with child nutrition (Smith et al. 2003) . These are lower than the all India average in Bihar and Karnataka, but much better than average in Tamil Nadu. These indirect determinants of undernutrition need policy attention because they influence undernutrition by increasing the ability of caregivers to demand, access and make use of health, nutrition and other services.
Programmatic factors
The status of inputs to reduce undernutrition is examined using the NFHS-III data, guided by recommendations for evidence-based nutrition interventions in Bhutta et al. (2008) , as well as those of an Expert Task Force on Children Under Two, a task force of the Coalition for Sustainable Nutrition Security of India. 
ICDS intervention choice is weak
From a design perspective, current intervention packages designed within the ICDS programme and the National Rural Health Mission (NRHM) are not adequately focused on specific nutrition outcomes even though they cover the right age range (i.e. adolescence through to early childhood) and seek to provide an integrated set of services across this age range. The specific interventions within these programme packages do not include known effective interventions such as high quality age-appropriate counselling to support infant feeding, provision of micronutrient supplements or other means of improving the diets of young infants. In addition, there is not adequate convergence with other sectors to ensure the provision of other inputs The predominant reliance on the ICDS programme platform with its strong food focus, has caused the debate on intervention choices to be highly focused on supplementary feeding. Debates on the use of packaged foods versus hot cooked meals, have often deflected attention from other critical gaps, i.e. the lack of emphasis on building awareness and support for infant feeding, ensuring the nutritional adequacy of children's diets, and access to water and sanitation and preventive healthcare. Figure 2 shows the status of basic inputs for reducing childhood undernutrition for India and for our three focus states. Nationwide coverage for all inputs is less than 50 per cent, and is even lower for inputs that relate to the adequacy of diets and hygiene practices. The status of almost all inputs is better in Tamil Nadu but large gaps remain even there. The most salient challenges for all three states include exclusive breastfeeding and ensuring the quality of child diets and hygiene practices. Karnataka and Tamil Nadu have achieved high immunisation coverage, but vitamin A coverage and consumption of iodised salt are still low. Bihar, on the other hand has low coverage of even basic health services. In all states, over 50 per cent of adolescent girls are anaemic, increasing the likelihood that they will enter marriage and pregnancy with compromised nutritional status.
ICDS implementation is weak
Although the availability of Anganwadi centres across the country is high, utilisation of services is very low; this is seen even in the lowest standard of living quintile (Table 3 ). The greater coverage of services in Tamil Nadu can provide operational lessons on service provision and convergence between ICDS and health sector programmes. However, the relatively low usage of ICDS services even among the poorest in Tamil Nadu as well as Bihar and Karnataka points to the need to fully understand the demand-side constraints.
Sociopolitical/governance factors
In this section we assess governance challenges related to the supply and demand side, using data from a 2008/09 governance study in Karnataka and Bihar by IFPRI, the Institute for Social and Economic Change, and the Tata Institute of Social Sciences. In Bihar, qualitative case studies were conducted in Madhubani and Nalanda districts, using process-mapping techniques. In Karnataka, a survey of 51 anganwadi workers was conducted in 12 districts, randomly drawn from each of Karnataka's 12 divisions. For Tamil Nadu, we draw on the literature on the ICDS programme and health services.
Supply-side components and reform initiatives
We explore the following supply side components: (1) the institutional structure of service provision; (2) the management and financing of service provision; and (3) the training and capacity development of ICDS functionaries.
Institutional structures and recruitment
India has a three-tier structure of local government, consisting of Gram Panchayats (village clusters), blocks and districts. In order to improve the availability of ICDS services, the ICDS programme engages structures at all three tiers. At the core of the programme are childcare centres at the village level, each being headed by one anganwadi worker and supported by one anganwadi helper. Given the provisions of the 73rd Constitutional Amendment, responsibilities for the appointment and supervision of the anganwadi workers rest with the Gram Panchayats. However, among the three states, only Bihar has transferred the respective authority of anganwadi workers' selection and remuneration to the Gram Panchayats. The case study from Bihar indicates that the delegation of powers of selection of anganwadi workers and helpers to the Gram Panchayat is, however, not necessarily enforced, mainly because of a centralised and administratively complex system, the lack of technical and managerial expertise of management at all administrative levels, and village class and caste conflicts. The main responsibility for the ICDS services and the supervision of anganwadi services therefore rests with the staff members at the block level, i.e. the CDPO and the lady supervisor. As government restrictions on the employment of public officials preclude the filling of the sanctioned posts of supervisors and CDPOs, training, monitoring and supervision of anganwadi workers is sub-optimal.
Institutional structures and financing
The provision and financing of ICDS services varies tremendously across the three states (Table 3) , with higher financing for nutrition programmes from state funds in Tamil Nadu (Seshadri 2003) , and underutilisation of central funds in Bihar (Supreme Court Commissioners' Report 2007).
The provision and financing is influenced by a number of governance challenges, including:
Complex and time-consuming procurement and administrative procedures Inadequate ICT capacity Inadequate work environments and low recruitment of anganwadi workers Inadequate knowledge and skill base of anganwadi workers and lower-level functionaries due to ineffective and irregular institutional and/or community-based training and the absence of in-service training Insufficient learning, supportive mentoring, monitoring and supervision also due to transfer-and tenure-related high turnover rates of (high-level) ICDS officials.
These governance problems preclude the convergence of the anganwadi centres with health and education services at the village level; limit the integration of Gram Panchayats, NGOs, and other civil society groups; and consequently constrain ICDS service delivery in terms of quality, availability, beneficiary targeting and resource utilisation at all administrative levels (see, e.g. Dubowitz et al. 2007; Gragnolati et al. 2005; GoI 2006a) . Additional challenges to the decentralisation of the planning and design of ICDS services refer to the limited capacity of the district level staff to adequately assess and plan locally specific modifications to the core ICDS programme and to elicit support from communities (Seshadri 2003) .
The achievements of Tamil Nadu's nutrition efforts to improve scale and quality of services are recognised; however earlier efforts were not fully sustained due to later changes in operational design and management (Heaver 2002) . New challenges for Tamil Nadu include ensuring a preventive focus, increasing access, sustaining staff motivation and increasing demand for services (Rajivan 2006) . In spite of a long history of movements addressing castebased equity, implementing feeding programmes and improving health services, recent studies also suggest that women's status and male alcohol consumption are significant barriers in Tamil Nadu (Sridhar 2008; Harriss-White 2004) .
Demand-side components and reform initiatives
The governance challenges in ICDS programme implementation are recognised by the GoI in current reforms to the ICDS implementation framework and other policy actors. These attribute the limited effectiveness of the ICDS programme to the predominantly supply-side driven mode of programme implementation (GoI 2007) but also aim to strengthen the demand side. Recent demand-side initiatives seek to make community members more aware about their entitlements and involve them in programme implementation to create a sense of ownership. Means of community mobilisation involve the creation of mothers' committees to supervise the anganwadi workers and help in food procurement, or local women self-help groups in the procurement and preparation of food. However, the Bihar case study indicates that these mechanisms are not necessarily implemented in practice, partly because of the limited mobilisation of women self-help groups in the state or unawareness of mothers' committee members regarding the committee's role.
Case study evidence suggests that where anganwadi workers come from 'well-connected' families, complaints by community members, for example about absenteeism, have little effect. In order to solve problems related to local elite capture and to promote the role of communities and that of community-based monitoring, anganwadi workers could be appointed through communities or Gram Panchayats rather than through the state government. As indicated above, Bihar has made considerable efforts in this regard. However, the field evidence suggests that caste politics can easily limit the effectiveness of this approach. Similarly, the Right to Food Campaign (2008) also warns that community appointments may not address all caste-, class-, and gender-based needs within diverse communities.
In addition to the direct appointments, the accountability of anganwadi workers could be strengthened by making anganwadi workers accountable to all programme users/beneficiaries for the outcomes of the ICDS programme interventions. This would require ICDS interventions to move away from being input-to being result-oriented. In the presence of effective community participation, this could also involve the introduction of performance-based remuneration systems for anganwadi workers. Again, the effectiveness of such a scheme would require behavioural changes of community members regarding caste, gender, and the social position of anganwadi workers.
The UNICEF Dular programme in Bihar attempted to change these aspects by training local volunteers as local health resource workers (LHRW) to (1) link the community and the ICDS system through a life-cycle approach to the health of women and children; (2) promote appropriate health, nutrition and childcare practices through interpersonal communication; and (3) educate families (Dubowitz et al. 2007 ). An evaluation of the programme suggested that UNICEF's facilitating role helped address operational bottlenecks, while the LHRW's were crucial in creating community ownership, awareness about services and accountability while working within existing systems.
Conclusions
We come to four main conclusions:
1 Evidence-based nutrition, health and water/sanitation services need to better align and converge around the critical age window from pre-pregnancy to early childhood. For all three states, a major challenge is addressing feeding and care of young children to improve diet quality, hygiene and reduce illness burdens.
2 Increasing coverage and utilisation of the services in the ICDS, health and water/sanitation is essential. All are necessary to improve nutrition; scaling up ICDS alone will not be adequate.
3 Governance challenges to improve the quality of services need immediate attention. Although these challenges are greater in some states than in others, they cannot be ignored in the efforts to achieve greater coverage, ensure quality, and assure convergence.
4 Developing mechanisms for increasing the demand for services, and hence improving utilisation rates is critical. Doing this requires addressing inequities by caste and gender.
Although we do not make state-specific recommendations, our analysis highlights the considerable state-to-state variability in the patterns and the determinants of undernutrition, as well as implementation characteristics and the nature of governance challenges. This needs to be explicitly recognised in developing guidelines and in evaluating the impact of policy reforms. 
